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As a below named inventor, I haeby declare that: 

My residence, post ofSce address and citizenship are as stated below next to my 
name, I believe I am the original, first and sole inventor (5^ only one name is listed below) or 
an original, first and sole inventor (if plural luanes are listed below) of the subject matter that 
is desaibed and claimed in letters patail number 6,510,819, granted on January 28, 2003, 
and for winch invention I solicit a reissue patent on the invention entitled INLET BAFFLE 
FOR WATER HEATER, the specification of which is attached hereto. 
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the application. 
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defined in Title 37, Code of Federal Regulations, §1.56. 
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the error being relied upon in this reissue application includes the failure to appreciate the Ml 
scope of the invention by failing to include claims expressly referring to an inlet pipe having 
an end terminating at a lower portion of a fluid heating tank without requiring that the inlet 
pipe extend through an aimular sidewall of the tank, which limitation is included in original 
claims 1 and 7; and that all errors being coaected in this reissue application up to the time of 
the filing of this reissue declaration arose without any deceptive intention on the part of the 
applicant 
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United States Code, and tiiat such willfiil felse statenents may jeopardize 4e validity of the 
application or any patent issued hereon. 
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Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the reissue 

application: 

Listing of Claims: 

1. (original): A fluid heating tank comprising: 

a fluid heating tank laying on its side and having an inlet located in an annular sidewall of 
said tank at a lower portion of said tank and an outlet located at an upper portion of said tank 
higher than said inlet; and 

a baffle assembly positioned within said tank over said inlet, said baffle assembly 
comprising: 

an iimer cap positioned over said inlet including a collar-like base having an inner 
cover attached to the top portion of said base said inner cover having openings therein to 
control fluid flow into said tank; and 

an outer cap attached to and spaced apart from said inner cap by a spacer, said 
outer cap having a flange depending downwardly therefirom such that water flowing 
through said inlet may flow through said openings and impinge against a bottom of said 
outer cap continuing relatively smoothly along the inside of said flange and out into said 
tank. 

2. (original): The fluid heatmg tank of claim 1 wherein said flange at least partially surrounds 
said iimer cap. 

3. (original): The fluid heating tank of claim 1 wherein said openings are trapezoidal in shape. 

4. (original): The fluid heating tank of claim 1 wherein said outer cap is generally square in 
shape. 



5. (original): The fluid heating tank of claim 1 wherein said inner cap is generally square in 
shape. 

6. (original): The fluid heating tank of claim 1 wherein said tank is a water heating booster for 
use with a commercial warewasher. 

7. (original): A fluid heating tank comprising: 

a fluid heating tank laying on its side and having an inlet located in an annular sidewall of 
said tank at a lower portion of said tank and an outlet located at an upper portion of said tank 

higher than said inlet; and 

a baffle assembly positioned within said tank over said inlet, said baffle assembly 
comprising: 

an iimer cap positioned over said inlet including a collar-like base having an inner 
cover attached to the top portion of said base, said inner cover having openings therein to 
control fluid flow into said tank; and 

an outer cap positioned over said inner cap wherein said outer cap is supported by 
brackets depending from said sidewall of said tank, said outer cap having a flange 
depending downwardly therefi-om such that water flowing through said inlet may flow 
through said openings and impinge against a bottom of said outer cap continuing 
relatively smoothly along the inside of said flange and out into said tank. 

8. A fluid heating tank comprising: 

a fluid heating tank laving on its side and having an inlet pipe with an end terminating at 
a lower portion of said tank, an ouflet located at an upper portion of said tank higher than said 

end of said pipe: and 

a baffle assembly positioned within said tank over said end of said pipe and adjacent an 
annular sidewall of said tank, said baffle assembly comprising: 

an iimer cap positioned over said end of said pipe and including a collar-like base 
having an iimer cover attached to the top portion of said base, said inner cover having 
openings therein to control fluid flow into said tank: and 



an outer cap positioned over and spaced apart from said inner cap, said outer cap 
having a flange depending downwardly therefrom such that water flowing through said 
end of said pipe mav flow through said openings and impinge against a bottom of said 
outer cap continuing relatively smoothlv along the inside of said flange and out into said 
tank. 

9. The fluid heating tank of claim 8 wherein said flange at least partially surroun ds said inner 
cap. 

(Cancel claim 10) 

11. A fluid heating tank comprising: 

a fluid heating tank laving on its side and having an inlet pipe with an end terminating at 
a lower portion of said tank, an outlet located at an upper portion of said tank higher than said 
end of said pipe: and 

a baffle assembly positioned within said tank over said end of said pipe, said baffle 
assembly comprising: 

an inner cap positioned over said end of said pipe and including a collar-like base 

having an inner cover attached to the top portion of said base, said inner cover having 

openings therein to control fluid flow into said tank: and 

an outer cap attached to and spaced apart from said inner cap by a spacer, said 

outer cap having a flange depending downwardly therefrom such that water flowing 

through said end of said pipe may flow upward through said openings and impinge 

a p;aiTist a bo ttom of said outer cap continuing relatively smoothly downward along the 

inside of said flange and out into said tank. 

(Cancel claim 12) 
(Cancel claim 13) 



(Cancel claim 14) 
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INLET BAFFXE FOR WATER HEATER woifld not require the use of significant control means, 
valves, etc., and which would help to provide water at the 
desired temperature in a relatively efScient manner. 

BACKGROUND OF THE INVENTION ^ 

This invention relates to liquid heating and storage tanks, 5 SUMMARY OF TOE INVENTION 

and more particularly to a baffle for use in connection with In accordance with the present mvention, a method and 

the water inlet for such a heating and storage tank. More apparatus for controUing incoming water flow into a water 

particularly, the bafiOe of the present invention may prefer- heating tank is provided. Specifically, the present invention 

ably be used in connection with known water boosters of the provides a baffle for slowing the incoming water flow into a 

type that are used to raise the temperature of water to a booster heating tank so that the turbulence in the water tank 

desired level for use by a downstream user, generally a is minimized. More specifically, a baffle is provided which 

commercial warewashingapparatiis. The use of the baffle of is of relatively simple construction, which is generally 

the present invention with these types of boosters increases ine;q)ensive to produce, and which may be used in water 

the heating eflScieiwy of the booster thereby towering is boosters of the type used in commercial warewashingappU- 

energy usage and costs for the user, lowers the time required cattons. The bafle is diararterized in that it comprises a cap 

to heat lbs water to the desired temperature, and helps to inchiding a water diverting member, such as a flange, which 

provide water to the downstream user at a consistent tem- depends downwardly from the edges of the cap. This water 



perature. 



diverting member performs the critical task of diverting the 



Warewashing apparatuses, such as conveyor and batch waterthat flows in the inlet backwards (generally downward 

type warewashing or dishwashing machines, generally in a booster having an inlet proximate the bottom of the 

receive water at a temperature of around 110° from the water holding tank and an outlet substantially proximate the 

central hot water supply of most buildings and houses. top POrtK"» of ^ folding tank) away ftom the outlet 
However, in order to comply with health regulations, ware- 25 and the heating element. 

washing systems that do not utilize a sodium hypochlorite In a preferred embodiment, the baffle of the present 

sanitizing system or the like are required to sanitize the ware invention preferably consists of an inner cap and outer cap 

being washed with a rinse using a minimum of 180° P. water. which are positioned over the inlet to a water heating tank. 

Furthermore, the use of a 180° R water rinse is desirable The inner cap is preferably provided with openings of 

because it facilitates the drying of the ware, thereby decreas- varying shapes and sizes that are designed to direct the 

ing the turnaround time necessary for reuse. This high incomingflowof the water against the underside of the outer 

temperature is generally out of the range avaflable from cap. The outer cap is positioned over the inner cap and 

most buildings and houses central hot water source. Thus, in includes a flange that extends around the outer edges thereof, 
order to supply water at this desirable temperature, boosters 35 The outer cap is spaced apart from the inner cap such that the 

have been emptoyed to raise the temperature of the incom- incoming water flows through the openings in the inner cap 

ing water from between 110° F. to the required sanitizing and is directed to the underside of the outer cap. Hie water, 

temperature of 180° minimum. However, with respect to having been sufflciently slowed by the contact with the 

these booster type heaters, research has shown that a rela- underside of the outer cap, then flows downward ateng the 

tively standard water tank having a heater positioned in a outer cap flange and into the main plenum of the tank. The 

center thereof develops stratified temperature gradients positioning of the flange is such that direct movement of the 

within the tank based upon the location of the heater. This water from the underside of the cap atong the walls of the 

research has shown that the water above the heater tends to water tank and out the outiet is prevented thus insuring that 
be hotter than the water below the heater. Accordingly, in 45 the "hotter" water above the heater is removed fiom the tank 

order to use the least amount of energy to heat only the water first, leaving the "cooler" water to continue to heat m 

needed to the required temperature at the time it is needed preparation for the next cycle of the warewasher. As will be 

for the next washing cycle, it is desirable to use only this discussed in greater detail below, use of the baffle of the 

hotter "upper portion" of the water for each rinsing cycle, present invention in the manner herein described has 
thereby allowing the cooler "lower portion" of the water to ^° resulted in a better, more consistent temperature gradient m 

be raised up by the incoming water and heated for the next the booster output water temperature, thereby mcreasmg the 

gygjg energy efficiency and utility of the water boosters in which 

In trying to take advantage of this stratified temperature it has been implemented, 
gradient, tiiough, some problems have arisen. Namely, in 55 ^ a preferred embodiment, the inner and outer caps could 

prior art systems, the incoming water replacing the ou^oing be configured firom round or square tubing. A cost effective 

"hotter" rinsing water generally enters the tank in a rela- method is represented herein wherein a flat sheet of metal 

tively turbulent, uncontrolled manner. This incoming water can be laser cut efficiently and relatively inexpensively. The 

disrupts the temperature gradient in the tank thereby detri- cut sheet then can simply be formed or folded from the flats, 
mentally effecting the temperature consistency of the out- *° As stated herein, the principal object of the invention is to 

going water. Therefore, in order to provide heated water at provide an improvement in water heating boosters which 

the desired temperature consistendy, it would be desirable to aids in providing heated water to a downstream user having 

control die incoming water in a way in which the disruption a relatively consistent temperature gradient, in an efficient 

of the stratified temperature gradient in the tank is prevented. manner. It is to be understood that whfle the specification 

Preferably, the control of the incoming water can be handled primarily refers to water as being the substance being 

in a manner that is relatively simple and inexpensive, which re-directed by the baffle of the present invention, the baffle 



us 6,510,819 Bl 

3 4 

could be used to divert and control the flow of other fluids, of the inner cap 22. Hie outer cap 24 is positioned above and 

and this use would be considered within the scope of the spaced ^art from the inner cap 22 such that water from the 

present invention. Other objects and advantages will become inlet 12 may flow through the openings 30 and impinge 

apparent from the following description, in whidi reference against the bottom of the cover 32 of the outer cap 24. The 

is made to the accompanying drawings. ^ water then flows relatively smoothly along the inside of the 

flange 34 and out into the tank 10. The outer cap 24 is 

BRIEF DESCRIPTION OF THE DRAWINGS preferably attached to the inner cap 22 by a rod or bolt 36 

no 1 is a partial schematic view of a water heating tank which is attached to the cover 32 of the outer cap 24 throu^ 

for use in accordance with the present invention; 10 hole 38 and through the cover 28 of the inner cap 22 through 

. . . , ,. . , , , ™^ . • hole 40. While this method of attaching and spacing apart 

FIG. 2 IS a side perspective view of a baffle for use m ^j^^ ^^^^^ 33 and outer 24 caps is shown and described in the > 

accordance with the present invention; ^^^^^^ embodiment, it is to be understood that other 

FIG. 3 is a side perspective view of the inner cap of the ^^^^^ including brackets or posts attached directly to 

baffle of FIG. 2; 15 j^gjjg ^f the tank 10 could be used to support the outer 

FIG. 4 is a side elevational view of the baffle of FIG. 2; 24 above the inner cap 22 and are considered within the 

FIG. 5 is a side elevational view of the baffle of FIG. 2 scope of the invention, 

taken along line A— A of FIG. 4; ^ shown best in FIG. 8, in an alternate embodiment of 

FIG. 6 is a top plan view of the inner cap of the baffle of 20 the invention, the baffle assembly 20B consists of an outer 

FIG. 2; cap 24B having a flange 34B that dqiends downwardly 

FIG. 7 is a top plan view of the outer cap of the baffle of therefrom. In this embodiment, the inlet 12 includes an inlet 

piQ 2- pipe 50 which extends at least partially into the tank 10. A 

ma. 8 is a side elevational view of an alternate embodi- „ bracket 52 inchiding a spacer element f* if ««d to ^ition 

ment of the invention; ^'^ '^P ^ P** ^ thereby deflecting 

„^ „ . .J , ' , • , _ .1, .» u^Ai the incoming water away from the tank 10 outlet (not 

FIG. 9 IS a side elevational view of an alternate embodi- ^ ■, ^ ■ t.u: . ,„J™-, 

, shown). In a preferred version of this embodiment, an inner 

ment ot the mvention; ana ^ ^ perforations therein is provided to help 

FIG. 10 is a graph of booster outlet temperature vs. tmie ^ ^P^^ ^^^^^^ 

in a prior art booster not utilizing a baffle in coniormance 

. \ . . , As diown best in FIG. 9, m another alternate embodiment 

with the present mvention, ^ ^ invention, the baffle assembly 20C consists of an outer 

FIG. 11 is a graph of boos|er outlet '-1--^^^ ^ 24C having a flange 34C that depends downwardly 

in a novel booster utiUzing a baffle m conformance with the J^^^^^ embodiment, a bracket 60 is used to 

present mvention. 35 ^.^^^ ^^^^ ^40 over the inlet 12 thereby deflect- 

DETAILED DESCRIPTION ing the incoming water away from the tank 10 outlet (not 

Referring to FIG. 1, the apparatus and method of the shown). In a preferred vesion of this embodiment an inner 

pres^SrvLionispre erably^dinawaterheatingtank. «=ap 22C Imviig perfi,rations therem is provided to help 

generally designated 10. Whie a generally annular tank 10 *° "-t"*! 

is preferred, the tank may also be other suitable shapes, As shown in FIGS. 10 and 11, water booster heaters 

including saddle shaped, rectangular shaped, etc. Hie tank incorporating a baffle in accordance with the present mven- 

10 preferably includes a water inlet 12 near the bottom of the tion have shown significant improvement in temperature 

tank 10 a water outlet 14 near the top of the tank 10 and a 45 control for booster outtet temperature. Specifically, as can be 

heating element 16. A baffle assembly, generally designated seen in FIG. 10. prior art boosters not incorporating an inlet 

20, is positioned over the water inlet 12 in order to re-direct baffle in accordance with the present invention, exhibit large 

and slow the flow of water entering the tank 10 so tiiat the temperature fluctuations of booster outtet temperatures over 

turbulence in the tank 10 is minimized. The baffle assembly cycle time. In contrast, as shown in FIG. 11, water booster 

20 is preferably of relatively simple construction, is gener- 50 heaters incorporating an inlet baffle as described herem 

ally inexpensive to produce, and may be used in water exhibit booster outlet temperature having Uttle fluctuation 

boosters of the type used in commercial warewashing appli- over cycle time. 

cations. While the form of the apparatus herein described consti- 

In a preferred embodiment, as shown best in FIGS. 2-7, 55 tutes a preferred embodiment of the invention, it is to be 

the baffle assembly 20 is positioned over the inlet 12 to the understood that the invention is not limited to this precise 

water heating tank 10 and consists of an inner cap 22 and an form of apparatus, and that changes may be made therein 

outer cap 24. The inner cap 22 is preferably a collar-like base without departing from the scope of the invention. 

26 with a cover 28 attached to the top portion of the base 26. what is claimed is: 
The cover 28 is preferably provided with openings 30 which *° 1. A fluid heating tank comprising: 

may be of varying shapes and sizes, although in the pre- ^ heating tank laying on its side and having an inlet 

f erred embodiment shown herein as best seen in FIGS. 3 and located in an annular sidewall of said tank at a lower 

6, the openings 30 are generally trapezoidal in shape. portion of said tank and an outtet located at an upper 

As shown best in FIGS. 2 and 5, the outer cap 24 gs portion of said tank higher than said inlet; and 

preferably consists of a cover 32 and a flange 34 which a baffle assembly positioned wittiin said tank over said 

depends downwardly from the cover 32 around the base 26 inlet, said baffle assembly comprising: 
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an inner cap positioned over said inlet including a collar- 
like base having an inner cover attached to the top 
portion of said base said inner cover having openings 
therein to control fluid flow into said tank; and 

an outer cap attached to and spaced apart from said inner - 
cap by a spacer, said outer cap having a flange depend- 
ing downwardly therefrom such that water flowing 
through said inlet may flow through said openings and 
impinge against a bottom of said outer cap continuing 
relatively smoothly atong ttie inside of said flange and i 
out into said tank. 

2. The fluid heatii^ tank of daim 1 wherein said flange at 
least partially surrounds said inner cap. 

3. The fluid heating tank of claim 1 wherein said openings ^ 
are trapezoidal in shape. 

4. The fluid heating tank of claim 1 wherein said outer cap 
is generally square in shape. 

5. The fluid heating tank of claim 1 wherein said inner cap 
is generally square in shape. 2 

6. The fluid heating tank of daim 1 wherein said tank is 
a water heating booster for use with a commercial ware- 
washer. 



7. A fluid heating tank comprising: 

a fluid heating tank laying on its side and having an inlet 
located in an annular sidewaU of said tank at a lower 
portion of said tank and an outlet located at an upper 
portion of said tank higher than said iidet; and 

a baffle assembly positioned within said tank over said 
inlet, said baffle assembly comprising: 

an inner cap positioned over said inlet including a coUar- 
like base having an inner cover attached to the top 
portion of said base, said inner cover having openings 
therein to control fluid flow into said tank; and 

an outer cap positioned over said inner cap wherein said 
outer cap is supported by brackets depending from said 
adewall of said tank, said outer cap having a flange 
depending downwardly therefrom such that water 
flowing through said inlet may flow through said open- 
ings and impinge against a bottom of said outer cap 
continuing relatively smoothly along the inside of said 
flange and out into said tank. 



